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Abstract: The Universe has several maxima of radiation. The largest maximum, which is called the relic one, is formed by the process of the hydrogen atom fusion in the starts of the Universe. The smallest ones being called the infrared radiation sources are formed by the processes of the hydrogen molecule fusion in the vicinity of the stars and their liquefaction in the Universe. 
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Introduction
Radiation of the Universe being called relic radiation was discovered by Penzias and Wilson, the American physicists, in 1965. They were awarded the Nobel Prize for this discovery in 1978 [1]. An analysis of the spectrum of this radiation has shown that its dependence on the wavelength resembles an experimental dependence of the radiation of the blackbody allowing to cool; this dependence is described by Planck’s formula. That’s why the belonging of relic radiation to the Universe cooling process after the so-called Big Bang was admitted as an evidential fact.

But in the year of 2004 this fact was refuted. A new analysis of the relic radiation spectrum has shown that its source is a process of fusion and cooling of the hydrogen atoms, which takes place in the stars of the Universe permanently and has nothing to do with the Big Bang [2], [3].

In the year of 2006, the Nobel committee awarded the second prize for an additional experimental information concerning relic radiation having supported an erroneous interpretation of nature of this radiation. It has made us publish a detailed analysis of relic radiation, which proves an actual source of this radiation, not an assumed one [4], [5]. In this article, we’ll show actual nature of other maxima of radiation of the Universe (Fig. 1, points B and C), which are supposed to be formed by the infrared sources. 
1. Relic Radiation
It is considered that relic radiation (Fig. 1, maximum in point A) took place more than 10 milliard years ago as a result of “Big Bang”. Relic radiation intensity above the average background is not found. A reduction of relic radiation density from the background value is registered and is called anisotropy of relic radiation. It was discovered at the level of 0.001%. It is explained be an existence of the hydrogen recombination epoch 300000 years after “Big Bang”. As the astrophysicists think, this epoch has “frozen” inhomogenuity in the radiation spectrum, which has been preserved till our time. 

The Universe being observed by us is known to consist of 73% of hydrogen, 24% of helium and 3% of heavier metals. It means that the background temperature is formed mainly by the atoms of the nascent atoms of hydrogen. It is also known that origination of the hydrogen atoms is accompanied by the process of rapprochement of the electron with the proton. As a result, the electron emits the photons, the characteristics of which are given in Appendix 1. 
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Fig. 1. Dependence of relic radiation  of the Universe on the wavelength: the thick line is 
the theoretical dependence; the thin line is the experimental dependence
Theoretical dependence of the Universe relic radiation density (Fig. 1- a thin line) is similar to dependence of radiation density of a perfect blackbody being described by Planck formula [6]
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where 
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 is radiation density, J/m3; 
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is radiation frequency, Hz; 
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 is Boltzmann constant, J/K; 
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 is absolute temperature, K. 

Physical sense of 
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value is energy of one photon. Mathematical and physical sense of the following multiplier 
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is a sum of a number of Maxwell distributions of energies of the photons being emitted by the electrons of the atoms and the molecules during the energy jumps from n jump to all other energy levels of the atoms, which are in the medium with temperature 
[image: image12.wmf]T

.

Taking into consideration the physical sense of the components of Planck formula, physical sense of the whole formula is a statistic distribution of the quantity of the photons of various energies in the blackbody cavity with temperature 
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. 

The Universe radiation maximum was registered at the temperature of (Fig. 1, point A). The wavelength of the photons, which form this temperature, is
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A coincidence of a theoretical value of the wavelength (Fig. 1, point 3) with its experimental value of 
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 (Fig. 1, point A) proves correctness of a use of Wien’s formula (3) for a Universe spectrum analysis.

The photons with the wavelength of 
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Energy 
[image: image18.wmf]eV

E

001166597

.

0

726

,

2

=

 corresponds to the binding energy of the electron with the proton when it is on the 108th energy level (Appendix 1). It is equal to energy of the photons being emitted by the electron when a contact with the proton has been established and the hydrogen atom starts forming.

The process of rapprochement of the electron with the proton takes place when they pass together from a medium with high temperature to a medium with lower temperature, better to say, when they move off from the star. Rapprochement of the electron with the proton takes place step-by-step. A number of the steps being omitted during this passage depends on a temperature gradient of the medium where the hydrogen atom, which has come into being, moves. The larger the temperature gradient, the more steps can be omitted by the electron when it draws together with the proton.

In order to reduce the measurement errors of the background radiation, an executive device of the instrument (the bolometer) is cooled. A limit of this cooling determines a boundary of the maximal possible radiation wavelength when it is possible to measure its intensity. The experimentalists note that they have managed to bring into space the instruments, the bolometer of which has been cooled to the temperature of T=0.10 K. The wavelength of the photons forming this temperature is
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In Fig. 1, the wavelength of 
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 corresponds to point N. This is a limit of the abilities of the experimentalists to measure intensities of radiation with a large wavelength. In the interval of point N to point N1, the authors have no experimental data (but hey have shown them), because in order to get them it is necessary to cool the bolometers to the temperature, which is less than 0.1 K. For example, in order to register radiation density dependence with the wavelength of (=0.1 m (Fig. 1). It is necessary to cool the bolometer to the temperature of 
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In order to register radiation with the wavelength of (=1.0 m (Fig. 1), it is necessary to cool the bolometer to the temperature of
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The experimental part of the dependence in DE interval (Fig. 1) corresponds to radio-frequency region. It is obtained with the help of the standard methods, but the physical essence of this radiation has to be specified. 

In order to discover the maximal possible photon wavelength, which corresponds to relic radiation, let us find a difference of the binding energies of the electron of the hydrogen atom corresponding to the 108th and 107th energy levels (Appendix 1). 
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The photon wavelength with energy of 
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The photons with such wavelength and energy can form a temperature of
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A value of this temperature is close to its minimal value being obtained under the laboratory conditions: T=0.056 K. It means that point L in Fig. 1 is close to the limit of the existing possibilities of the measurement of the maximal wavelength of relic radiation. 

Thus, it can be stated that there are no photons in the nature for the formation of temperature of 
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 (7) in order to register the relic radiation density when its wavelength exceeds 0.056 m (9) (Fig. 1). We have already noted in the previous publications that an improvement of the regularity of a change of the relic radiation density when the wavelength exceeds 0.05 m should be the main aim of the future experiments [2], [3].

Now, let us describe a statistical process of the formation of the relic radiation maximum. The wavelength of radiation, which is approximately equal to 0.001063 m, corresponds to the relic radiation density maximum (Fig. 1, point 3, A). The photons with such wavelength appear not only when the electron meets the proton, but in further passes of the electron to lower energy levels as well. For example, when the electron passes from the 108th energy level to the 76th energy level it will emit a photon with energy (Appendix 1)
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The wavelength of this photons will be close to the wavelength of the relic radiation maximum
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The photon with similar wavelength will be emitted when the electron passes from, say, the 98th energy level to the 73rd energy level. 
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When the electron passes from the 70th energy level to the 59th energy level, the photon with the similar wavelength will be emitted.
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Let us give one more example. Let the electron pass from the 49th energy level to the 45th energy level. Energy of the photons, which is emitted by it, is:
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The wavelength is close to the relic radiation maximum  as well (Fig. 1, point 3). 
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We have described relic radiation maximum formation statistics. We see that the form of this radiation shows no signs of “frozenness” after the so-called epoch of the hydrogen recombination being invented by the astrophysicists. 

Let us go further. If the electron passes from the 105th energy level to the 60th energy level, it will emit the photon with energy 
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. It corresponds to an interval between points 1 and 2 in Fig. 2. If the electron passes from the 15th energy level to the 14th energy level, it will emit the photon with energy 
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 and the wavelength of 
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. It corresponds to point 1 in Fig. 2, which is away from the corresponding theoretical point of the thick curve by many orders of magnitude. It causes doubts in a correctness of the conclusion that Planck formula describes the whole form of the experimental curve of relic radiation. 

As from the 15th energy level to, approximately, the 2nd energy level (Appendix 1) the number of the levels is considerably less than the number of the levels from the 108th to the 15th level, the number of the photons being emitted during a pass from the 15th level and lower will be considerably less than the number of the photons emitted during a pass from the 108th to the 15th  energy level (i.e. their density in space). This is the main reason of the existence of the maximum of relic radiation (Fig. 1. Point A) and a reduction of its intensity when the radiation wavelength is reduced. It should be added that the photons of the light range are emitted when the electron passes from the 15th level and lower. For example, if the electron passes from the 15th energy level to the 2nd energy level, the photon is emitted with energy 
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and the wavelength corresponding to the light range (Appendix 1)
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It is natural that after the hydrogen atom formation a hydrogen molecule formation phase, which should also have the radiation maximum, takes place. A search of this maximum is our next task. 

The monoatomic hydrogen is known to pass into molecular one in the temperature interval  of 
[image: image42.wmf]K

5000

....

2500

 [8]. The wavelengths of the photons, which are emitted by the electrons of the hydrogen atoms during a formation of its molecule, will be changed in the interval of
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Thus, we have every reason to suppose that the Universe radiation maximum, which corresponds to point C (Fig. 1), is formed by the photons being emitted by the electrons during the hydrogen molecule fusion. 

But the hydrogen phase change processes do not end there. The hydrogen molecules move away from the stars and pass a temperature subsequent reduction zone, a minimal value of which is T=2.726 K. It appears from this that the hydrogen molecules pass a temperature zone where they are fluidified. It is known and is equal to T=33 K. That’s why there is every reason to think that one more Universe radiation maximum, which corresponds to this temperature, should exist. The wavelength of the photons, which form this maximum, is
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This result coincides almost completely with the maximum in point B in Fig. 1.
Conclusion
The Universe background radiation spectrum is formed by the processes fusion of the atoms and the molecules of hydrogen as well as liquefaction of the hydrogen molecules. These processes take place constantly and are not connected with the so-called Big Bang [7]. 
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                                                      APPENDIX 1

                                                    Spectrum of the hydrogen atom

	Energy level number 
	Excitement energy (eV)


	Binding energy of the electron with the nucleus (eV)

	1
	-0.00000000000000075
	13.59800000000000000

	2
	10.19849999999999872
	3.39950000000000000

	3
	12.08711111111111168
	1.51088888888888896

	4
	12.74812500000000000
	0.84987500000000000

	5
	13.05408000000000000
	0.54391999999999992

	6
	13.22027777777777664
	0.37772222222222224

	7
	13.32048979591836672
	0.27751020408163264

	8
	13.38553125000000000
	0.21246875000000000

	9
	13.43012345679012352
	0.16787654320987654

	10
	13.46202000000000000
	0.13597999999999998

	11
	13.48561983471074304
	0.11238016528925620

	12
	13.50356944444444416
	0.09443055555555556

	13
	13.51753846153846016
	0.08046153846153846

	14
	13.52862244897959168
	0.06937755102040816

	15
	13.53756444444444416
	0.06043555555555555

	16
	13.54488281249999872
	0.05311718750000000

	17
	13.55094809688581376
	0.04705190311418685

	18
	13.55603086419753216
	0.04196913580246914

	19
	13.56033240997229824
	0.03766759002770083

	20
	13.56400500000000000
	0.03399500000000000

	21
	13.56716553287981824
	0.03083446712018140

	22
	13.56990495867768576
	0.02809504132231405

	23
	13.57229489603024384
	0.02570510396975426

	24
	13.57439236111110912
	0.02360763888888889

	25
	13.57624320000000000
	0.02175680000000000

	26
	13.57788461538461440
	0.02011538461538462

	27
	13.57934705075445760
	0.01865294924554184

	28
	13.58065561224489728
	0.01734438775510204

	29
	13.58183115338882304
	0.01616884661117717

	30
	13.58289111111111168
	0.01510888888888889

	31
	13.58385015608740864
	0.01414984391259105

	32
	13.58472070312499968
	0.01327929687500000

	33
	13.58551331496785920
	0.01248668503213958

	34
	13.58623702422145280
	0.01176297577854671

	35
	13.58689959183673600
	0.01110040816326531

	36
	13.58750771604938240
	0.01049228395061728

	37
	13.58806720233747200
	0.00993279766252739

	38
	13.58858310249307648
	0.00941689750692521

	39
	13.58905982905982976
	0.00894017094017094

	40
	13.58950125000000000
	0.00849875000000000

	41
	1 3.58991 076740035584
	0.00808923259964307

	42
	 13.59029138321995520
	0.00770861678004535

	43
	13.590645754461 87008
	0.00735424553812872

	44
	13.59097623966942208
	0.00702376033057851

	45
	13.59128493827160320
	0.00671506172839506

	46
	13.59157372400756224
	0.00642627599243856

	47
	13.59184427342689024
	0.00615572657311000

	48
	13.59209809027777792
	0.00590190972222222

	49
	13.59233652644731392
	0.00566347355268638

	50
	13.59256080000000000
	0.00543920000000000

	51
	13.59277201076508928
	0.00522798923490965

	52
	13.59297115384615424
	0.00502884615384615

	53
	13.59315913136347392
	0.00484086863652545

	54
	13.59333676268861440
	0.00466323731138546

	55
	13.59350479338842880
	0.00449520661157025

	56
	13.59366390306122496
	0.00433609693877551

	57
	13.59381471221914368
	0.00418528778085565

	58
	13.59395778834720512
	0.00404221165279429

	59
	13.59409365124964096
	0.00390634875035909

	60
	13.59422277777777920
	0.00377722222222222

	61
	13.59434560601988608
	0.00365439398011287

	62
	13.59446253902185216
	0.00353746097814776

	63
	13.59457394809775616
	0.00342605190224238

	64
	13.59468017578125056
	0.00331982421875000

	65
	13.59478153846153728
	0.00321846153846154

	66
	13.59487832874196480
	0.00312167125803489

	67
	13.59497081755401984
	0.00302918244597906

	68
	13.59505925605536256
	0.00294074394463668

	69
	13.59514387733669376
	0.00285612266330603

	70
	13.59522489795918336
	0.00277510204081633

	71
	13.59530251934140160
	0.00269748065859948

	72
	13.59537692901234688
	0.00262307098765432

	73
	13.59544830174516736
	0.00255169825483205

	74
	13.59551680058436864
	0.00248319941563185

	75
	13.59558257777777664
	0.00241742222222222

	76
	13.59564577562326784
	0.00235422437673130

	77
	13.59570652723899648
	0.00229347276100523
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	113
	13.59693507713994752
	0.00106492286005169

	114
	13.59695367805478656
	0.00104632194521391

	115
	13.59697179584121088
	0.00102820415879017
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